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(54) Device for controlling the display of characters in a video system 



(57) In a device for controlling the displaying of char- 
acters for a video system, the memory for storing infor- 
mation relating to the displaying of the characters is par- 
titioned into two areas: 



a first area (Z1 , Z1 ') for storing, at fixed addresses, 
data and parameters for general control of the dis- 
play; and 

a second area (Z2) which is divisable into spaces 
(B1 , B2, B3) of variable sizes so as to store, in each 
of the spaces, control parameters and data relating 
to the displaying of a row of characters, the spaces 
being chained together by virtue of a parameter, the 
address of the next memory space, stored in each 
space. 

This memory architecture offers multiple possibili- 
ties for modifying the display parameters from one row 
to another within one and the same "screen" whilst op- 
timizing the size of the memory used. 
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Description 

[0001] The present invention relates to the displaying 
of characters in a video system. It is more particularly 
concerned with a novel architecture for controlling the 
displaying and storing of data to be displayed in such a 
system. 

[0002] Television receivers and video recorders are 
commonly equipped with on-screen display (OSD) de- 
vices for displaying on the screen, in place of the video 
image or superimposed on the video image, information 
intended for the user. It is common for example to dis- 
play the number of the channel viewed when the user 
changes channel or to display menus to help the user 
to adjust his television or his video recorder. 
[0003] In Figure 1 is represented the video image 1 
which is displayed on the screen of a television receiver. 
In this video image, the area for displaying the charac- 
ters 2 does not generally cover the whole image. This 
area 2 is divided into rows 3, 4 which may be of different 
heights (the height of a row corresponding to the number 
of video lines required to display it), each row being itself 
divided into characters 5, 6 likewise of variable size. The 
set of rows displayed in the area 2 is generally called a 
screen page. In the following description, the term 
"screen page" will be employed to denote any set of 
rows belonging to one and the same video image, these 
rows being arranged consecutively (for example in the 
case of a page transmitted according to the Teletext 
standard) or else being separated by a certain number 
of video lines containing no displayed characters (for ex- 
ample in the case of menus for adjusting the television 
or the video recorder). This term screen page is not to 
be confused with the display screen of the television, 
that is to say the visible part of the cathode-ray tube of 
a television. 

[0004] The known on-screen display devices com- 
prise various types of memory architectures. In a first 
type of architecture, the information to be displayed is 
stored in graphical form. That is to say, a table contain- 
ing the value of each pixel forming the image to be dis- 
played is stored in a memory. If the display is mono- 
chrome, each pixel can be represented by a single bit 
but if a colour display is desired with various possible 
luminance levels, many more bits per pixel will be nec- 
essary. Thus, for an image of N x M pixels, it will be nec- 
essary to store a table of N x M x P bits in memory, P 
being the number of bits required for coding each pixel. 
It will readily be seen that this type of architecture con- 
sumes a great deal of memory. 

[0005] An alternative to this solution consists in stor- 
ing, for each pixel, the address of a predetermined col- 
our (coded for example on 4 bits) which is stored in a 
palette. However, the size of the memory required for 
this type of architecture is still very considerable. 
[0006] In a second type of architecture, the various 
styles of characters available are stored in a read only 
memory (ROM), termed the character font memory. 
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Each character is stored in the form of a matrix whose 
intersections represent the elementary points of the 
character, the value ("0" or "1") of these elementary 
points indicating whether this point belongs to the fore- 

5 ground or to the background of the character. 

[0007] The codes of the characters to be displayed 
are for their part stored in a random access memory 
(RAM) which provides the above-described read only 
memory with the code of the character. 

w [0008] Here again there are two known categories of 
on-screen display devices having this second type of ar- 
chitecture according to the organization of their random 
access memory. In the first category, a table of fixed 
size, represented diagrammatically in Figure 2a, is 

is stored in memory, this table having a fixed "width" / 
(which depends on the number of characters per row) 
and a fixed "depth" p (corresponding to the number of 
rows per image) which are determined by the size of the 
screen page which it is desired to display. This is why 

20 this first category of memory is sometimes called a 
"screen" memory. The table contains character codes 
C, for example stored on 8 bits, as well as character at- 
tribute codes A which make it possible to define char- 
acter display parameters (colour, size, underlining, etc.). 

25 [0009] The second category uses a memory whose 
size is one or more rows. In this case, the content of the 
screen page which it is desired to display is not stored 
in its entirety, rather only one or more rows of characters 
forming the said screen page is/are stored. For exam- 

30 pie, represented in Figure 2b is a memory of the size of 
two rows making it possible to store a current row 10 
displayed on the screen as well as a row 20, which will 
be displayed subsequently on the screen, and whose 
content is generated during the displaying of row 1 0, the 

35 content of row 10 itself being modified during the dis- 
playing of row 20 and so on and so forth. Each row con- 
tains, as above, character codes C and display attribute 
codes A. 

[0010] This second type of architecture, although it 
40 may allow a considerable reduction in the size of the 
random access memory required as compared with the 
first type of architecture storing the information in graph- 
ical form, nevertheless has a number of drawbacks. 
[0011] Indeed, this type of memory architecture is 
45 very rigid. It is only possible, within one and the same 
screen page, to modify the display attributes of the char- 
acters, that is to say their colour or their size. Also, it is 
necessary to define at the outset what will be the mode 
of transmission of the display attributes. For example, 
50 in Figure 2a it has been chosen to transmit a display 
attribute code A with each character code C transmitted. 
This mode of transmission is generally called "parallel 
mode 0 . This signifies that the appearance (colour/ 
shape) of the characters can be modified from one char- 
ts acter to another. On the other hand, in Figure 2b it has 
been chosen to transmit a display attribute only between 
each word (represented by a string of character codes 
C). This mode of transmission of the attributes is gen- 
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erally called "serial mode". This signifies that the ap- 
pearance of the characters will be uniform in each word 
and can only be modified from one word to another. 
[0012] The problem with this type of architecture is 
that it does not allow a change of mode of transmission 
of the display attributes within one and the same screen 
page. Now, in certain cases, it may be useful to modify 
the appearance of the characters from one character to 
another while in other cases this is of no use whatsoev- 
er. According to the choice made, either the display pos- 
sibilities will be limited but the memory space used will 
be reasonable, or there will be possibilities of enhanced 
display but most of the time the memory space will be 
overdimensioned since it will contain redundant infor- 
mation relating to the display attributes. 
[001 3] Moreover, there are other parameters, such as 
the number of characters per row, which cannot be mod- 
ified from one row to another and which are defined only 
in regard to each screen page. Now, it may be beneficial 
to be able to modify this type of parameter from one row 
to another, for example when displaying menus of ad- 
justments, since certain rows displayed may contain 
fewer characters than others. 

[0014] An object of the present invention is to propose 
a novel type of memory architecture in an on-sreen dis- 
play device which offers more possibilities for modifying 
the display parameters from one row to another within 
one and the same screen page and which makes it pos- 
sible to optimize the memory space used according to 
the applications chosen. 

[0015] To this end, the invention proposes a device 
for controlling the displaying of characters in a video sys- 
tem comprising a memory for storing information relat- 
ing to the displaying of the characters, wherein said 
memory comprises: 

a first area for storing, at fixed addresses, data and/ 
or parameters for general control of the display; and 
a second area which is divisable into spaces of var- 
iable sizes so as to store, in each of the spaces, 
control parameters and data relating to the display- 
ing of a set of characters belonging to a screen 
page. 

[0016] Thus, the memory space is used on the basis 
of the actual needs of the display and this memory struc- 
ture makes it possible to modify the display parameters 
from one set of characters to another. 
[0017] According to one aspect of the invention, each 
space of the second area contains the address of the 
memory space corresponding to the next set of charac- 
ters, requiring to be displayed, of the screen page. 
[0018] According to another aspect of the invention, 
the address of the memory space corresponding to a 
first set of characters to be displayed is stored in the first 
area of the memory. 

[0019] According to a preferred aspect of the inven- 
tion, each of the spaces comprises: 



a first part, of predetermined format, containing at 
least control parameters relating to a set of charac- 
ters; and 

a second part, the format of which is defined by pa- 
s rameters stored in the first part, containing the data 
corresponding to the said set of characters. 

[0020] According to a particular embodiment, the first 
part of each of the spaces furthermore contains display 

10 attributes relating to the said set of characters. 

[0021] According to a particular embodiment, the ad- 
dress of the memory space corresponding to the next 
set of characters requiring to be displayed is stored in 
the first part of the memory space corresponding to the 

is set of characters currently displayed. 

[0022] According to a particular embodiment, the first 
part of each space comprises parameters for the vertical 
and/or horizontal positioning of the set of characters in 
the image displayed by the video system. 

20 [0023] According to a particular embodiment, the first 
part of each space comprises a parameter indicating the 
number of characters making up the corresponding set 
of characters of the memory space, the data relating to 
the said characters being stored in the second part of 

25 the memory space. 

[0024] In a first format for coding the data situated in 
the second part of a memory space, the said data are 
coded according to a serial mode and comprise charac- 
ter codes and display attributes transmitted between the 

30 words of one and the same set of characters. 

[0025] In this first coding format, one byte is reserved 
in the second part of the memory space for the storage 
of each character. 

[0026] In a second format for coding the data situated 
35 in the second part of a memory space, the said data are 
coded according to a simple parallel mode and com- 
prise, for each character, a character code and a display 
attribute. 

[0027] In this second coding format, two bytes are re- 
40 served in the second part of the memory space for the 
storage of each character. 

[0028] In a third format for coding the data situated in 
the second part of a memory space, the said data are 
coded according to an extended parallel mode and com- 
45 prise, for each character: 

a character code, 

a character colour attribute containing addresses of 
colour palettes themselves stored in the first area 
50 of the memory, and 

an extended display attribute. 

[0029] In this third coding mode, three bytes are re- 
served in the second part of the memory space for the 
55 storage of each character. 

[0030] Other characteristics and advantages of the in- 
vention will become apparent via the following descrip- 
tion of a particular, non-limiting embodiment of the in- 
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vention given with reference to the appended figures in 
which: 

Figure 1 , described above, diagrammatically repre- 
sents the image which appears on a television 
screen when characters are displayed; 
Figures 2a and 2b, described above, diagramatical- 
ly represent two types of memory architectures in 
known character display devices; 
Figure 3 illustrates the content of the random ac- 
cess memory used in the device according to the 
invention; 

Figures 4a, 4b and 4c illustrate, in more detail, the 
content of certain parts of the memory represented 
in Figure 3; 

Figure 5 illustrates one possible example of display- 
ing characters by virtue of the device according to 
the invention; 

Figure 6 diagramatically represents a device for 
controlling the displaying of characters according to 
the invention. 

[0031] Represented in Figure 3 is the content of a ran- 
dom access memory in which are stored the data to be 
displayed and also parameters for controlling the dis- 
play according to an architecture in accordance with the 
invention. In the embodiment illustrated by Figure 3, the 
random access memory has a depth of 8 bits, or one 
byte. That is to say a word 8-bits long is stored at each 
address of the said memory. These words are then 
grouped pairwise to form sets of 16 bits. 
[0032] The content of the memory is represented in 
the form of a table containing, in the first column, the 
addresses of the memory which are expressed in hex- 
adecimal base, and in the second column, the content 
proper of the memory. 

[0033] According to the invention, this memory is par- 
titioned into two main areas: 

the first area Z1 , of fixed size, contains parameters 
and data serving in the general control of the dis- 
play, which are stored at fixed addresses; 
the second area Z2, of variable size, is divided into 
spaces B1, B2, B3, etc., hereafter called "buffers", 
stored at random addresses, which each contain 
parameters and data relating to the displaying of a 
row of characters of a screen page. 

[0034] The address of the buffer containing the data 
corresponding to the first row displayed of the screen 
page is recorded in the first area Z1 of the memory. The 
buffers are then chained together by virtue of a param- 
eter, the address of the next buffer, which is contained 
in each buffer. That is to say each buffer contains the 
address of the buffer containing the data corresponding 
to the next row requiring to be displayed on the screen. 
[0035] In more detail, the first area Z1 contains firstly 
global attributes at the addresses OOOOh to 0003h. The 



first two bytes, stored at the addresses OOOOh and 
0001 h, forming the first 1 6-bit word, contain the value of 
the default colour of the areas of the screen where no 
character is displayed as well as the default transparen- 
5 cy value. 

[0036] The default colour is defined on 9 bits (3 bits 
for red, 3 bits for green and 3 bits for blue). It is chosen 
from among a combination of 5 1 2 possible colours when 
initializing the content of the memory. The transparency 
10 value, defined on 3 bits, offers 8 possibilities of display 
with transparency ranging from totally opaque, when on- 
ly the signal representing the default colour is displayed, 
to totally transparent, when the video signal alone is dis- 
played. 

is [0037] The global attributes then comprise, at the ad- 
dresses 0002h and 0003h, two bytes serving to store 
the address of the first buffer containing the data of the 
first row displayed mentioned above. In the present ex- 
ample, the address of the first buffer is 0084h. 
[0038] The first area Z1 finally comprises a palette of 
foreground colours, at the addresses 0004h to 0023h, 
and a palette of background colours, at the addresses 
0024h to 0043h. These palettes make it possible to store 
1 6 character foreground colours and 1 6 character back- 
ground colours, the colours themselves being defined 
on two bytes from among a choice of 512 possible col- 
ours. 

[0039] Since the entirety of the two bytes is not used 
to define the colours, which are defined on 9 bits like the 
default colour, some bits may be used to manage the 
transparency of the background and of the foreground 
of the characters, as well as the underlining of the char- 
acters. 

[0040] To choose a particular colour to be applied, for 
example, to the foreground of a character, it will be suf- 
ficient to store with the character the corresponding ad- 
dress (coded on 4 bits) of the palette of foreground col- 
ours and to read the content of said palette. 
[0041] Optionally, it is possible to store extended pal- 
ettes of foreground and background colours of the char- 
acters so as to have a more expansive choice of colours 
at its disposal. In the example of Figure 3, these extend- 
ed palettes are stored in an area Z1 \ located at the ad- 
dresses 0044h to 0083h, and make it possible to store 
16 additional character foreground colours and 16 ad- 
ditional character background colours. This area Z1\ 
when it exists, is also of fixed size and stored at fixed 
addresses. 

[0042] The second area of the memory, referenced 
Z2, globally, comprises, as was seen above, a set of 
buffers B1, B2, B3, etc. each containing the data relat- 
ing to a row of characters. The ordering of the buffers in 
the memory is entirely unrelated to the order of display 
of the rows of characters corresponding to the screen 
since each buffer contains, in a parameter, the address 
of the next buffer as mentioned above. 
[0043] Each buffer contains three types of data: 
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control parameters used, as will be seen later, by 
the display control unit, such as the size of the buff- 
er, the address of the next buffer to be processed, 
the number of bits allotted to the transmission of 
each character, etc.; 

parameters determining the positioning of the row 
on the screen as well as the appearance of the char- 
acters of the row (character display attributes); and 
data corresponding to the characters to be dis- 
played. 

[0044] The second area Z2 of the memory has a size 
which can vary on two counts. Firstly, the number of buff- 
ers stored can vary since it depends on the number of 
rows of characters displayed in a screen page, this 
number being modifiable with each screen page. Next, 
the very size of the buffers can be varied. They all com- 
prise a first part of fixed size, equal to 8 bytes, which 
contains parameters for controlling and positioning the 
row and attributes defining the size and the shape of the 
characters of the row. These first parts are for example 
stored at the addresses 0084h to 0091 h for buffer B1, 
0102h to 0109h for buffer B2 and 0118h to 0125h for 
buffer B3 of Figure 3. The buffers moreover comprise a 
second part of variable size containing the codes of the 
characters of the row to be displayed as well as, accord- 
ing to the data coding mode chosen, display attributes 
defining the appearance of the characters (colour, size, 
shape, flashing, etc.). The second parts are stored at 
the addresses 0092h to 0101 h, 011 Oh to 001 7h and 
0126h to XXXh respectively, for buffers B1, B2 and B3 
respectively in the example of Figure 3. 
[0045] The content of the buffers will now be de- 
scribed in greater detail while referring to Figures 4a to 
4c which respectively represent the content of the buff- 
ers B1 to B3 of Figure 3. This description will also be 
given with reference to Figure 5 which shows an exam- 
ple of the display possibilities offered by the memory ar- 
chitecture according to the invention. 
[0046] The first part of each buffer, which has a size 
and an architecture identical from one buffer to another, 
will be described only once, with reference to Figure 4a. 
[0047] Represented in Figure 4a is the content of the 
various bytes making up the buffer B1 . As was seen ear- 
lier, the bytes are grouped together in pairs to form sets 
of 1 6 bits, this solely with the aim of easing the descrip- 
tion thereof. It will be noted that the buffer B1 contains 
the data relating to the displaying of row R1 of Figure 5 
where the image displayed on the screen of a television 
has been represented by rectangle 21 . 
[0048] The first parameter, stored at the addresses 
0084h and 0085h of the memory, defines the vertical 
positioning of the row R1 in the image. This parameter, 
defined on 10 bits, contains the number of the TV. line 
at which the displaying of row R1 commences. This line 
is referenced 11 in Figure 5. The following bits 10 to 15 
are left free in the present example but they may in ac- 
tual fact be used to store other parameters. Moreover, 



the number of the TV. line can be coded on 11 bits, for 
example if the device is used in a high -definition televi- 
sion. 

[0049] The next two bytes of the buffer B1 contain 
5 shape attributes of the row (bits 0 to 7) as well as pa- 
rameters ARSV (bits 8 to 11) and AREV (bits 12 to 15) 
which make it possible to define the first and the last 
active line in the character matrix. Thus, the various 
character styles are stored in matrix form in a character 
font read only memory. The above-described parame- 
ters are used in very particular cases where it is not de- 
sired to display the character in full, for example to pro- 
duce scrolling menus. In this case, the first and the last 
line of the character matrix which it is desired to display 
on the screen are indicated in the parameters ARSV and 
AREV 

[0050] The byte storing the shape attributes of the row 
(bits 0 to 7) contains various items of information. A 
number of bits serve to enable or to disable parameters 
for controlling the appearance of the characters on the 
screen: flashing of the character, black border around 
the shape of the character, smoothing of the edges of 
the character, etc. If these parameters are disabled, it 
will not be possible to use them in the row. On the other 
hand, if they are enabled, it will be possible to use these 
parameters in the row via the display attributes stored 
with the characters. Other bits define the size of the 
characters (single/double height, single/double width). 
Still other bits make it possible to select the format of 
the matrix defining the style of the characters. Thus, the 
characters may be stored in the form of a matrix of 9x1 3 
elementary points for certain applications (for example 
to display text in the Latin alphabet) and in the form of 
a matrix of 18x26 points for other applications (display- 
ing of graphical symbols or Chinese characters for ex- 
ample). 

[0051] Finally, the last bits of the shape attribute are 
used to define the mode of coding the data which are 
transmitted in the second part, of variable size, of the 
buffer According to the preferred embodiment of the in- 
vention, there are three modes of coding the data: 

serial mode in which one byte per character is re- 
served, it being possible to store display attributes 
between the various words of one and the same row 
of characters; 

the parallel mode in which two bytes per character 
are reserved, the first byte containing a character 
code and the second containing a character colour 
and/or shape code; 

the extended parallel mode in which three bytes per 
character are reserved, the first two bytes being 
similar to those of the parallel mode and the third 
containing additional attributes and bytes making it 
possible to extend the character font. 

[0052] In the buffer B1 , it is the simple parallel mode 
of coding which has been chosen as will be seen later. 
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[0053] The address of the next buffer to be processed 
is then stored at the addresses 0088h and 0089h. In the 
present example, this is the buffer containing the data 
of row R2 (Figure 5), that is to say the buffer B2 whose 
start address is 0102h. This address is represented in 
Figure 4a as being stored on 11 bits, thus making it pos- 
sible to define 2048 different addresses. This is appro- 
priate in the case where the memory has a maximum 
size of 2 kilobytes, but it is also possible, since bits 10 
to 15 are left free, to use the entirety of the 16 bits to 
define the address of the next buffer. In this case, it will 
be possible for the memory to have a maximum size of 
64 kilobytes. 

[0054] Continuing the description of the first part of 
the buffer B1 , a horizontal shift parameter, stored on 1 0 
bits, which determines the number of pixels x (in Figure 
5) between the start of the video line and the start of the 
display of the row, and a parameter NCR which repre- 
sents the number of characters in the row and which is 
stored on 6 bits are located at the addresses 0090h and 
0091 h. This parameter NCR will be equal to 5 in the buff- 
er B1 since row R1 contains 5 characters ('M', 'e\ 'n', 
'u\ 'V). 

[0055] The second part of the buffer B1 , located at the 
addresses 0092h to 01 01 h, is coded as was seen above 
in parallel mode. Each character of the row R1 is there- 
fore stored on 2 bytes. The first byte (bits 0 to 7) contains 
the code of the character to be displayed and the second 
byte (bits 8 to 15) comprises a "BP. address" attribute 
(standing for background palette), which contains an ad- 
dress of the palette of background colours, as well as a 
"F.R address" attribute (standing for foreground pal- 
ette), which contains an address of the palette of fore- 
ground colours. These attributes make it possible to de- 
fine respectively the colour of the background and of the 
foreground of the associated character whose code is 
stored in the first byte and are together denoted hereaf- 
ter by the term "palette address attribute". 
[0056] This parallel mode of coding makes it possible 
to modify, between two consecutive characters, the col- 
our of the background and of the foreground of the char- 
acters, as is illustrated in Figure 5 in row R1 , for example 
between the character "u° and the character "1 n . 
[0057] The buffer B2, whose content is represented 
in Figure 4b, comprises a first part, located at the ad- 
dresses 0102h to 0109h, of the same size and contain- 
ing the same parameters as the above-described first 
part of the buffer B1. 

[0058] The second part of the buffer B2 is coded in 
serial mode. In this mode of coding, the first two bytes 
of this second part (which are located at the addresses 
011 Oh and 011 1h in the present example) comprise se- 
rial attributes. These serial attributes are of two types: 
foreground serial attributes which contain an address of 
the palette of foreground colours and background serial 
attributes containing an address in the palette of back- 
ground colours. These two types of attribute may fur- 
thermore contain bits defining the appearance of the 
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characters on the screen (flashing, italics, etc.). 
[0059] In the present example, row R2 contains a sin- 
gle word of 6 characters. The serial attributes 1 and 2 
stored in the buffer B2 therefore define the colour and 
5 the appearance of all the characters of row R2 whose 
respective codes are stored in the following bytes (lo- 
cated at the addresses 011 2h to 0117h) of the second 
part of the buffer B2. 

[0060] However it is also possible, when a row of char- 
10 acters contains several words, to transmit, between the 
words, serial attributes so as to modify the colour of the 
background or of the foreground of the following char- 
acters of the row, these attributes appearing on the 
screen as space characters. The serial mode coding is 
15 especially well suited when desiring to display rows of 
characters whose appearance is uniform such as row 
R2 of Figure 5. 

[0061] The buffer B3, the content of which is repre- 
sented in Figure 4c, illustrates the third above- cited 
20 mode of coding the data: the extended parallel mode. 
The first part of the buffer B3, which part is located at 
the addresses 0118h to 0125h, is of the same size and 
contains the same parameters as the already-described 
first part of the buffer B1 . 
25 [0062] In the second part of the buffer B3, three bytes 
are used to transmit the data relating to each character: 
a first byte contains the code of the character, a second 
byte contains an extended parallel attribute and a third 
byte contains a palette address attribute which has al- 
so ready been described in conjunction with the buffer B1 . 
The extended parallel attribute contains bits making it 
possible to define additional character codes (by adding 
to the first eight bits of the character code), to choose 
colours in the foreground and background colour ex- 
35 tended palettes (area Z1 1 of Figure 2) and to control cer- 
tain aspects of the appearance of the characters on the 
screen: shade, flashing, etc. 

[0063] It will be noted that the content of the buffer B3 
is not appropriate for displaying row R3 of Figure 5. This 
40 js because the latter contains the same character re- 
peated ten times to form a line having a uniform colour. 
The serial mode of coding is therefore more appropriate 
in this case since it uses less memory space for the 
same result. 

45 [0064] Finally, row R4 of Figure 5 containing a single 
character, it is equivalent to use the serial mode or the 
simple parallel mode to store the data relating to this 
one character. 

[0065] By virtue of the particular architecture of the 
so random access memory just described, multiple display 
possibilities are offered by adapting, for each row, the 
memory space used to the actual needs of the display. 
[0066] In Figu re 5 is shown an example of a menu dis- 
play making it possible to adjust the sound volume of a 
55 television receiver. The user modifies the volume by ac- 
tuating his remote control but, so that he is better able 
to view his adjustment, a cursor represented in row R4 
moves along the line represented in row R3. 
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[0067] It may be seen in the example illustrated in Fig- 
ure 5 that by virtue of the invention it is possible in a first 
screen page to have rows of characters of different 
lengths (in terms of number of characters) and heights, 
having different colours and aspects from one row to an- 
other and to do so by having a memory whose size is 
optimized according to the actual needs of the display. 
[0068] Represented in Figure 6 is a device 100 for 
controlling the displaying of characters in a video system 
in accordance with the invention. This device essentially 
comprises a central microprocessor unit CPU, a display 
control unit DCU and a random access memory OS- 
DRAM which is shared by the previous two units and 
whose content is of the type described in conjunction 
with Figures 3 and 4a-4c. This random access memory 
can be dedicated to the character display function or 
else can be a part of a memory for more general use. 
[0069] The random access memory OSDRAM is 
linked to the central microprocessor unit CPU by way of 
three buses: an address bus B@ 1 running from the cen- 
tral unit CPU to the memory OSDRAM, a bidirectional 
data bus BD1 allowing read access or write access to 
said memory via the central unit as well as a command 
bus BC1, oriented from the central unit towards the 
memory, and indicating for example if access on the da- 
ta bus is made in read mode or write mode. 
[0070] The random access memory OSDRAM is also 
linked to the display control unit DCU by way of an ad- 
dress bus B@2, directed towards the memory, and of a 
data bus BD2, directed towards the display control unit. 
The unit DCU in fact only makes read accesses to the 
memory OSDRAM. 

[0071] In general, the operation of the device is as fol- 
lows: the central unit CPU writes the content of the mem- 
ory required for displaying a screen page, comprising 
control instructions and also data to be displayed. The 
display is then controlled solely by the unit DCU reading 
the content of said memory and does not require the 
intervention of the central unit CPU, at least as long as 
the content of the screen page remains unchanged. 
[0072] The function of the control unit DCU is essen- 
tially to read the relevant data and parameters from the 
memory OSDRAM and then to reassign them in real 
time towards the various units which carry out the dis- 
playing of the characters on the screen of the video sys- 
tem (not represented). 

[0073] This is because the display control unit DCU is 
linked to a read only memory ROM, in which are stored 
the character fonts, by way of a bus CC in which char- 
acter codes are transmitted. These character codes cor- 
respond to addresses of the memory ROM at which the 
corresponding matrices of characters are stored, in the 
form of 9 x 13 or 18 x 26 elementary points. A first role 
of the unit DCU is therefore to read the character codes 
stored in the buffers which have been described earlier 
and to transmit these codes over the bus CC. 
[0074] Moreover, the display control unit DCU is 
linked to a pixel processor PP by way of two buses: a 



bus AC transmitting colour attributes and a bus AF 
transmitting shape attributes. The bus for the colour at- 
tributes has a size equal to the size of the colou r palettes 
stored in the first part Z1 of the memory OSDRAM since 
5 it transmits the bits representing either a colour of a pal- 
ette, or the default colour defined in the global attributes 
of the memory OSDRAM. 

[0075] In practice, the unit DCU will read the content 
of a buffer stored in the second part of the memory OS- 
10 DRAM so as to display a row of characters. When the 
buffer is of the type of the buffer B2 for example and 
contains palette address attributes, the unit DCU trans- 
mits these palette addresses over its bus B@2 and re- 
covers the corresponding content of the palettes on its 
15 bus BD2 which it then transmits to the bus AC. 

[0076] The bus for the shape attributes AF contains 
information relating to the appearance of the characters 
on the screen: size, flashing, black border around the 
shape, italics, etc. This information originates in part 
from the row's shape attribute stored in the first part of 
each buffer (for example, the size of the characters of 
the row is defined in this attribute) and in part from the 
serial attributes or the extended parallel attributes de- 
pending on the chosen mode of coding the data. 
[0077] The character font memory ROM, described 
above, transmits the matrices corresponding to the 
characters to a shift register REG which then transmits 
the lines of the matrix bit by bit to the pixel processor 
PP. The latter formulates, in a manner known per se, on 
the basis of these data bits and on the basis of the con- 
trol bits transmitted by the buses AC and AF, the signals 
R, G, B containing the characters to be displayed. 
[0078] The processor PP also formulates an insertion 
signal FB (standing for "fast blanking") which makes it 
possible either to insert the text to be displayed in place 
of the video signal or to display the text in transparent 
mode with respect to the video signal, according to the 
content of certain bits of the colour attributes. 
[0079] The control unit DCU is furthermore clocked by 
two time bases which make it possible to manage the 
vertical and horizontal positioning of the characters on 
the screen. The first time base consists of a vertical po- 
sitioning counter CPT1 which receives, on its clock input 
CK, a line synchronization signal H Sync, and on its re- 
set input RAZ a field synchronization signal V Sync, the 
signals H Sync and V Sync originating from the video 
signal into which the characters are inserted. The sec- 
ond time base consists of a horizontal positioning coun- 
ter CPT2 receiving on its clock input CK the pixel clock 
H Pix, which beats for example at a frequency of 50 Hz 
if the video signal is coded in a European standard (PAL, 
SECAM), and on its reset input RAZ the line synchroni- 
zation signal H Sync. 

[0080] The operation of the device just described es- 
sentially comprises the following steps: for each new 
screen page which is to be displayed, the first step which 
is performed by the central unit CPU consists in splitting 
the random access memory OSDRAM into two parts, 
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that is to say in reserving the space necessary for storing 
the first part Z1 (and possibly 21 ' if extended colour pal- 
ettes are used) of the memory. Next, the content of the 
first part of the memory is initialized: thus, the address 
of the first buffer in which the display control unit DCU 
will be able to read the data relating to the first row to 
be displayed, the value of the default colour as well as 
the colour values of the various palettes are stored. 
These colour values may be reinitialized with each new 
screen page, or else remain stable over several screen 
pages. The central unit CPU then fills, at minimum, the 
content of the first buffer corresponding to the first row 
requiring to be displayed. 

[0081] The next step consists in triggering the opera- 
tion of the display control unit DCU by way of a signal 
RS which triggers the reading by the unit DCU of the 
address of the first buffer requiring to be processed and 
of a number of other initialization parameters. 
[0082] Next, the central unit CPU and the display con- 
trol unit DCU will operate in parallel until the content of 
the last row of the screen page has been stored in the 
memory OSDRAM 

[0083] On the one hand, the unit DCU reads the con- 
tent of the current buffer (which at the outset is the first 
buffer) and processes it as was seen above so that the 
corresponding row is displayed on the screen. On the 
other hand, and at the same time, the central unit CPU 
fills the content of the next buffer, that is to say of the 
buffer which will be processed by the unit DCU immedi- 
ately after the current buffer and which contains the data 
relating to the row following that which is being dis- 
played. These data are written to the memory OS- 
DRAM, commencing with the address which was indi- 
cated in the "address of the next buffer" field of the cur- 
rent buffer. 

[0084] Once the content of the next buffer has been 
filled completely and the current buffer has finished be- 
ing displayed, an interrupt is generated so as to indicate 
to the display control unit DCU that it can commence 
processing the next buffer which becomes the current 
buffer. The procedure continues in this way in a loop until 
the buffer containing the data of the last row of a screen 
page has been filled. When the unit DCU has completed 
the processing of the displaying of the last row of the 
screen, an interrupt is generated and the unit DCU is 
reinitialized. It thus restarts the processing of the first 
buffer. 

[0085] Then , and as long as the content of the screen 
page remains unchanged, the unit DCU continues to 
process in a loop the various buffers containing the data 
making up the screen page without requiring the inter- 
vention of the central unit CPU which is thus freed to 
perform other operations. When a new screen page is 
to be displayed, the first step which was described pre- 
viously is returned to. 

[0086] The entire description has been given by indi- 
cating that each buffer contained data relating to the dis- 
playing of a row of a screen page but it is also possible 



to choose to store, in each buffer, data relating to every 
set of characters belonging to one and the same screen 
page. 

5 

Claims 

1. Device for controlling the displaying of characters 
in a video system comprising a memory (OSDRAM) 

10 for storing information relating to the displaying of 
the characters, characterized in that said memory 
comprises: 

a first area (Z1, ZV) for storing, at fixed ad- 
15 dresses, data and/or parameters for general 

control of the display; and 
a second area (72) which is divisable into spac- 
es (B1 , B2, B3) of variable sizes so as to store, 
in each of the spaces, control parameters and 
20 data relating to the displaying of a set of char- 

acters belonging to a screen page. 

2. Device according to Claim 1 , characterized in that 
each space (B1 , B2, B3) of the second area (Z2) 

25 contains the address of the memory space corre- 
sponding to the next set of characters, requiring to 
be displayed, of the screen page. 

3. Device according to Claim 2, characterized in that 
30 the address of the memory space (B1 ) correspond- 
ing to a first set of characters to be displayed is 
stored in the first area (Z1) of the memory. 

4. Device according to one of Claims 1 to 3, charac- 
35 terized in that each of the spaces (B1 , B2, B3) com- 
prises: 

a first part, of predetermined format, containing 
at least control parameters relating to a set of 
40 characters; and 

a second part, the format of which is defined by 
parameters stored in the first part, containing 
the data corresponding to said set of charac- 
ters. 

45 

5. Device according to Claim 4, characterized in that 
the first part of each of the spaces (B1 , B2, B3) fur- 
thermore contains display attributes relating to said 
set of characters. 

50 

6. Device according to one of Claims 4 or 5 taken in 
their dependence on Claims 2 or 3, characterized 
in that the address of the memory space corre- 
sponding to the next set of characters requiring to 

55 be displayed is stored in the first part of the memory 
space corresponding to the set of characters cur- 
rently displayed. 
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7. Device according to one of Claims 4 to 6, charac- 
terized in that the first part of each space (B1, B2, 
B3) comprises parameters for the vertical and/or 
horizontal positioning of the set of characters in the 
image displayed by the video system. 5 

8. Device according to one of Claims 4 to 7, charac- 
terized in that the first part of each space (B1, B2, 
B3) comprises a parameter (NCR) indicating the 
number of characters making up the corresponding io 
set of characters of the memory space, the data re- 
lating to said characters being stored in the second 
part of the memory space. 

9. Device according to one of Claims 4 to 8, charac- is 
terized in that, in a first format for coding the data 
situated in the second part of a memory space (B2), 
said data are coded according to a serial mode and 
comprise character codes and display attributes 
transmitted between the words of one and the same 20 
set of characters. 

10. Device according to Claim 9, characterized in that 
one byte is reserved in the second part of the mem- 
ory space (B2) for the storage of each character. 25 

11. Device according to one of Claims 4 to 8, charac- 
terized in that, in a second format for coding the data 
situated in the second part of a memory space (B1 ), 
said data are coded according to a simple parallel 30 
mode and comprise, for each character, a character 
code and a display attribute. 

12. Device according to Claim 11 , characterized in that 
two bytes are reserved in the second part of the 35 
memory space (B1 ) for the storage of each charac- 
ter. 

1 3. Device according to one of Claims 4 to 8, charac- 
terized in that, in a third format for coding the data 40 
situated in the second part of a memory space (B3), 
said data are coded according to an extended par- 
allel mode and comprise, for each character: 

a character code, 45 
a character colour attribute containing address- 
es of colour palettes themselves stored in the 
first area (Z1 ) of the memory, and 
an extended display attribute. 

50 

14. Device according to Claim 13, characterized in that 
three bytes are reserved in the second part of the 
memory space (B3) for the storage of each charac- 
ter. 

55 

15. Device according to one of the preceding claims, 
characterized in that each set of characters stored 
in a space (B1, B2, B3) of the second area (Z2) is 



a row of characters (R1 , R2, R3, R4). 
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